ASSESSMENT
School 'nurses were contacted by American Association of Occupational Health Nurses (AAOHN) members to discuss the prospect of providing hearing conservation education to their students. The school nurses verified the subjective belief that there is a need for this type of program. Several indicated work loads did not permit them the time to do non-mandatory classroom teaching, but stated students would benefit by having hearing conservation information. While health and safety is part of the defined Industrial Technology curriculum, the emphasis is on eye protection and use of safety devices on machinery. A cursory analysis of the textbook index found no references related to hearing safety.
School nurses were asked to provide direction for the occupational health nurses as far as whom to contact in the schools (principal, specific teachers) and at the district level. Once the contacts were made, occupational health nurses went into the classrooms (band and industrial technology) to conduct sound level measurements using sound level meters borrowed from their companies' Industrial Hygiene departments. These measurements helped to determine a hearing conservation program was needed.
Two junior high schools were selected for this program. Both schools serve diverse cultural and socioeco-nomic groups. Each school has seventh, eighth, and ninth grades, with about 500 students in each grade.
PLAN
Goals and objectives for the program were established. The goal was to develop a hearing conservation program for adolescents to be offered to school nurses as a service project for the Association during the school year.
The objectives for the pilot program included: • Develop student learning objectives. • Develop tools for evaluating outcomes. • Obtain and distribute hearing protection devices for pilot classes. • Obtain/develop teaching tools (video, posters, models, etc.) . • Conduct at least two hearing conservation classes for junior high or high school students in at-risk environments (i.e., classes with high noise levels).
IMPLEMENTATION
Student learning objectives were developed, and were very similar to learning objectives of workers in hearing conservation programs (Federal Register):
• Identify sources of noise to which they are commonly exposed. • Describe the manner in which noise impacts hearing. • Describe ways to protect hearing. • Describe appropriate ear hygiene.
• Describe how to determine if noise is potentially damaging to their hearing. • Demonstrate how to use hearing protection.
A pre-test and a post-test were developed based on the learning objectives. Both authors are certified hearing conservationists and are familiar with hearing protection education offered in the workplace. Nine questions measuring knowledge were identical on both tests. The posttest included an additional four questions geared toward measuring opinions about the class, and whether they planned to use hearing protection in the presence of noise (see Figure) .
A videotape was chosen for the course. In the interest of time and convenience, the videotape selected for the students was already being used by one of the employers. This particular 20 minute videotape includes material related to non-work noise exposure, and features a rock guitar player suffering from noise induced hearing loss. The middle portion of the videotape included detailed information about selecting hearing protection. This information, while important, was eliminated because the schools are not required to provide a variety of hearing protection to students. While the information may have been worthwhile for students choosing hearing protection at home, the 53 minute class period did not allow .time for inclusion of all desirable content. The detailed information about how to use foam ear plugs was viewed. However, information about muffs and other hearing protection devices not available at school was skipped when the tape was fast forwarded during the middle section.
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Please answer the following questions to the best of your ability. Your answer will not affect the grade you get in this class.
1. If a teenager loses his or her hearing because of repeated exposure to loud music, at what age will his/her hearing return?
2. What are two ways that you can tell you are being exposed to too much noise?
3. You will know that noise is doing permanent damage to your hearing because your ears will hurt. An audiotape of simulated hearing loss was obtained from a local audiologist. The tape allows the listener to get a sense of what hearing would be like with a 25 dB or 40 dB noise induced hearing loss. A large scale ear model was also borrowed from an employer to provide additional visual learning opportunities for the students.
The employers with whom the occupational health Analysis ofpre-test results showed that many students believed they would be able to tell that noise was damaging their ears because they would experience pain.
nurses worked indicated a willingness to provide a box of plugs if schools did not have their own. However, hearing protection devices (foam plugs) were provided by the shop teachers in the schools in which the pilot programs occurred.
IN THE SCHOOLS
The sound levels in the band rooms ranged from 80 to 110 dBA. The measurements were taken primarily in the perimeter of the rooms, rather than directly next to the players. The band director stopped play frequently and often had only sections of instruments playing rather than the entire band. As expected, the brass and percussion sections were louder than the other instruments, and the concert band was louder than the beginning band.
The noise from the equipment in the industrial technology classroom was measured separately, i.e., each piece of equipment was turned on and the sound level measured, and the equipment was turned off before repeating the process with the next piece of equipment. The sound was not measured with more than one piece of equipment operating simultaneously. The sound levels of individual pieces of equipment ranged from 95 to 110 dBA while they were being used (cutting wood, metal, or plastic). These levels were measured close to the equipment, at about the point the student would be placed when using the machinery.
Neither the music teachers nor the shop teachers used hearing protection in the classroom, although the shop teachers did have it available. They teach five classes during the day (approximately 5 hours). Their need to be part of an OSHA mandated hearing conservation program was not evaluated. The occupational health nurses involved with this project would need to do additional research to assess the school district's hearing conservation program (if one exists). Because that was not the purpose of this program, that information is not currently available.
The most favorable response to the project (i.e., occupational health nurses invited into their classrooms) came from the industrial technology teachers. Thus, arrangements were made to teach hearing conservation to all shop classes during a specific day. Due to the nurses' time limitations, no hearing conservation training was performed in the band classes. The shop teacher introduced the occupational health nurse, and the nurse conducted the class. The teacher stayed in the classroom and dealt with student behavior issues as they arose.
Both authors had worked as school nurses at earlier points in their careers, and had some preconceived notions about the experience. Both were pleasantly surprised to see student responses more favorable than anticipated. The students (mostly seventh and eighth graders) were attentive and responsive throughout the presentation. They asked appropriate questions and generally expressed concern for the effect of noise on their hearing. They engaged in the classroom activities, including the practicing of placing hearing protection in their ears.
The pre-tests indicated a general lack of knowledge about the effects of noise on hearing, as well as a lack of knowledge about how to safely clean their ears. The percent correct on the pre-tests ranged from 55% to 73%. However, the post-tests showed the students understood the permanent damage that noise can do to one's hearing, as well as how to clean their ears safely. The percent correct on the post-tests ranged from 75% to 82%. In addition, the post-tests indicated students were planning to use hearing protection around noise at school or work, as well as at home. Many also indicated they would encourage friends and family to use hearing protection when needed.
Informal discussion with one teacher revealed he had never learned about hearing conversation prior to the presentation in his classroom. He admitted that he had a hearing loss, but never associated his hearing loss with noise exposure prior to the class. He was very conscientious about having students wear eye protection, but hearing protection had never been an issue.
OSHA requires a hearing conservation program for employees exposed to noise at or above 85 dB(A) (TWA) (Federal Register). One Industrial Technology teacher was unfamiliar with OSHA regulations related to noise exposure, and was unaware of specific district policies governing noise exposure. Casual encouragement was given to the teacher to investigate the district's policy regarding hearing conservation.
Written feedback was provided to the teachers, school nurses, and district administrators about the noise levels in the band and shop rooms. Teachers and school nurses also were given a summary of the pre-and posttest results. A copy of the OSHA standards for noise was given to one administrator at the district level, along with a brief explanation of how it might apply to the teachers. One shop teacher had questions about compressed air safety issues, so the occupational health nurse sought information from an industrial hygienist. An invitation was extended to the schools to provide repeat courses every semester, and at least one school has accepted the invitation.
EVALUATION
On the pre-test, the students scored between 55% and 73% correct (depending on the class). On the posttest, they averaged 75% to 82% correct. Analysis of pretest results showed that many students believed they would be able to tell that noise was damaging their ears because they would experience pain. (In the summary letter to the teacher, this error was pointed out with the free communities). Providing hearing conservation classes to students is another opportunity for the company and the occupational health nurse to be visible and provide a service that is uniquely nursing. The company benefits, the schools benefit, the students benefit, and society benefits when occupational health nurses go into the classrooms to teach hearing conservation.
In addition to providing hearing conservation training for students, occupational health nurses also could provide consultation services to school districts that need assistance in complying with OSHA hearing conservation requirements. Perhaps local AOHN constituencies could offer occupational health consultation services to school districts, municipalities, and other non-profit groups in which programs are lacking.
request that the teacher correct the misunderstanding.) Conversely, 87% to 100% of the students knew that noise induced hearing loss would be permanent. Eighty three percent to 95% of the students indicated they learned something new about noise and hearing loss, and plan to use hearing protection when they are around loud noise.
The pilot program objectives were met. The pilot program was effective for occupational health nurses who had flexible schedules which allowed them time to go to the schools in the middle of the day, or whose employer supports the activity as part of community service. Unfortunately, not many occupational health nurses are in positions allowing them to participate in community service activities during the work day. Some members of the Association continue to provide classes each semester.
Cost effectiveness of this volunteer program was not considered. Nurses participating in the program either on their own time, or on time release from their employers, consider the program to be for public relations purposes and morally appropriate. Cost effectiveness measures would necessitate a longitudinal study, and are beyond the scope of this program.
RECOMMENDATIONS
Nurses participating in this community outreach program considered it a success. The schools appreciated the services provided, and students learned valuable information. Unfortunately, possible problems with faculty safety were identified, and the nurses were unable to do much to rectify the problems. Because the nurses were invited into the schools to teach students and not to raise issues about employee health and safety, they believed they needed to keep this in mind when discussing OSHA compliance with the teachers and district administrators. The nurses had to balance the benefit of the classes to future students against the need for the district to comply with all aspects of OSHA. Thus, efforts to enlighten faculty and administrators were subtle.
Companies are improving their communities by providing sponsorships to local schools (personal communications, members of Arizona Valle del Sol AOHN). Many companies participate in career fairs, provide cash grants to the schools and scholarships to the students with employees serving as mentors and tutors to local youth. Some companies "sponsor" or "adopt" schools by donating land and equipment, including computers. Many occupational health nurses participate in joint corporateschool activities (e.g., occupational health nurses distribute red ribbons in schools to promote drug free/violence 1.
2.
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A community service project for a local constituency of the AAOHN involved teaching hearing conservation classes in junior high school shop classes.
Pre-testlpost-test comparisons showed that students benefited from the 1 hour class, including indications they planned to use hearing protection devices in the presence of loud noise.
Occupational health nurses' expertise in the area of hearing conservation can enhance work-school partnerships that strengthen communities .
